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ABSTRACT

Longitudinal research on depression in the postpartum period can
help in understanding the predictors of depressive symptoms. Such information will give
an opportunity to identify women at risk and treat them promptly if depression develops.
The present study aimed to find persistence and predictors of depression in the
postpartum period. In this longitudinal study, women who delivered at a tertiary care
hospital in south India were assessed for depressive symptoms within 24-48 hours of
delivery. They were reassessed at six weeks for depressive symptoms. Demographic and
clinical data were recorded and depressive symptoms were measured using Edinburgh
Postnatal Depression Scale (EPDS). Logistic regression analysis was carried out to find
predictors of depression at baseline and six weeks. Out of the 476 women who
participated, 316 (66.4%) were screened to be having significant postnatal depressive
symptoms as per EPDS (scoring more than 9), at baseline. Of the 103 who followed up
at six weeks, significant postnatal depressive symptoms were present in 62 (60.2%).
Low birth weight of the baby, low APGAR scores at birth and unemployed status
predicted depressive symptoms at baseline. Presence of significant depressive symptoms
at baseline were the strongest predictor of persistence of significant depressive
symptoms at six week follow-up.Significant depressive symptoms in the immediate
postpartum period are present in a considerable proportion of women. These symptoms
predict presence of depressive symptoms at six weeks postpartum.
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INTRODUCTION

The process of delivery is physiologically and psychologically stressful
event for a woman. Hormonal and psychosocial changes accompanying the process of
delivery can be strenuous, and so can the additional responsibility of handling a baby [1-
3]. Many of the women develop depressive symptoms as a consequence in the form of
baby blues [4]. Depressive symptoms may develop in some of the women during the
pregnancy, immediately after the delivery or subsequently at the time of weaning [5].
Presence of postpartum depressive symptoms leads to decreased ability of the mother to
take care of the baby, and may adversely affect infant development [6-8]. Hence
recognition and treatment of this condition is important from the perspective of the
mother and the baby. There are many studies that have evaluated the presence of
depressive symptoms in the post-natal period [9-11]. These studies have found
depressive symptoms ranging from less than 10% to over 60%. When the screening for
depressive symptoms is done immediately after the delivery of the baby, one is not sure
whether is covers the postnatal or antenatal symptoms and also its stability over time.
Many symptoms during that time could be due to strain of labour. A few studies have
assessed how the depressive symptoms in the immediate post-natal period predict
persistence of the same [12-14]. Assessment of the relationship of predictors of
persistence of depressive symptoms can be valuable from two aspects. Firstly, it can
help to understand in how much proportion, the depressive symptoms remain persistent
and are problematic over a period of time. And secondly, it can help identify factors
which can be markers for detecting those at risk so that close monitoring can be done
and remedial measures can be undertaken. Hence this study assessed depressive
symptoms in women who underwent delivery and then followed up at the centre.

METHODOLOGY

This longitudinal study was conducted in the Department of
Obstetrics and Gynaecology of a government tertiary care hospital in Southern India.
The hospital provides free treatment facilities and caters mainly to socio-economically
weaker patient from the region. After delivery and stabilization, patients are usually sent
home over next 4-5 days with a request to follow up at the centre or nearby primary
health centres in the vicinity of the patient’s home. For the purpose of the present study
women who delivered at the centre, able to read in local language (Tamil) were included
after taking their informed consent. Those patients with the history of endocrine
disturbances, pre-existing psychiatric illness or a neurological disorder or having
complications during pregnancy or during delivery were excluded. The information about
medical/psychiatric disorders and complications was checked through medical records
and by participant self report.

The study was approved by the institute ethics committee. The
participants who fulfilled inclusion and exclusion criteria were recruited through
purposive sampling. Demographic and delivery related clinical data were obtained. Data
included education level, employment status, maternal weight, height and body mass
index, haemoglobin level, type of delivery. Information was obtained about the baby,
including gender, weight, APGAR scores and any illness detected in the baby
immediately postpartum. Presence of depressive symptoms was assessed using
Edinburgh Postnatal Depression Scale (EPDS). This scale was chosen as it is a brief and
reliable self rated screening instrument. The initial data assessment was conducted
within first 24 to 48 hours after the delivery. The patients were thereafter followed up six
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weeks postpartum at the hospital. Depressive symptoms were reassessed using the
EPDS at the follow-up. Data collection was done during the period of December 2010 to
November 2011.

EPDS is a well validated self reported scale, consisting of 10
statements related to depressive symptoms. Each statement is self-rated for its severity
on four point likert scale (0, 1, 2 and 3) and six of the questions are reverse scored.
Total scores can range from 0 to 30. This scale has also been validated for detecting
postnatal depressive symptoms within the first week of delivery [14]. A validated Tamil
version of EPDS was used in the present study [15]. A cut-off score of 9 and above has
been found to have sensitivity of 94.1% and specificity of 90.2% to detect significant
postnatal depressive symptoms which is equivalent to having depressive illness of
varying severity, according to the Tamil version of the scale. Confirmation for presence
of depressive illness requires further clinical interview by an expert. In this study, we
used screen positive for significant depressive symptoms using EPDS as those having
scores above cut-off of 9 on EPDS scale.

Descriptive data was represented using frequency, percentages,
means and standard deviations. Demographic and clinical variables were compared
among those who had significant depressive symptoms to those who did not at baseline
and at six weeks. The variables were also compared to find differences between who
followed up and who did not. Mann Whitney U was used for comparison for skewed
continuous variables and chi-square test was used for categorical data. A p value of less
than 0.05 was considered significant. Fisher's exact test was used for categorical
analysis when count in any group was less than 5. A multivariate logistic regression with
forward Wald method was conducted to find independent predictors of depressive
symptoms at baseline and at follow-up. Forward Wald method was used as it is a better
determinant for independent predictors when large numbers of variables are put into the
regression equation. Similar analysis was also conducted to find independent predictors
of retention. The models were confirmed by backward Wald method of logistic
regression. Nagelkerke R? was used to find an estimate of the robustness of the model.

RESULTS

A total of 476 women were included in the study at baseline. The
mean age of the sample was 23.6 years (£3.0 years) with a range of 18 to 37 years.
Out of the 476 women, 316 (66.4%) scored above the cut-off of depressive symptoms
as per EPDS. The characteristics of the overall sample at the baseline assessment, and
those who had depressive symptoms along with those who did not are shown in Table 1.
Majority of the participants were educated up to high school, were not employed, were
primipara and had a vaginal delivery. Few of the cases were of twin pregnancy (n = 10),
and some of the neonates had medical/ surgical problems that necessitated intervention
(n = 30). The APGAR scores at one minute and five minutes had a good degree of
correlation among themselves (Kendall tau = 0.928, p <0.001), and one minute APGAR
scores were used for further regression analysis to avoid duplicity of predictors. None of
the women reported dissatisfaction with the gender of the baby and only two reported
marital discord (not shown in the table).

Table 1 also shows the differences in characteristics between the
women who had depressive symptom scores above cut-off versus those who did not
have scores above cut-off. The group with depressive symptoms above cut-off had
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greater proportion of not-employed women (x2 = 4.734, p = 0.030), twin pregnancy (x2
= 5.172, p = 0.019), lower APGAR scores at one minute and five minutes (Mann
Whitney U = 20683 and 20913 respectively, p < 0.001 for both) and low baby birth
weight (U = 19877, p = 0.001).

Of the 476 women who underwent a delivery at the hospital,
103 followed up at the period of 6 weeks. A comparison of those who followed up versus
those who did not is shown in table 2. The two groups were similar on most of the
characteristics. Those who followed up differed significantly with those who did not only
on age (Mann Whitney U = 16441, p = 0.024) with younger aged women less likely to
do follow-up.

Table 3 shows the characteristics of the women with and
without depressive symptoms as reassessed using EPDSs among the 103 women who
followed up at six weeks. Of the 103 women, 62 (60.2% of the sample) had depressive
symptoms above the EPDS cut-off (having postpartum depressive symptoms). Among
the variables compared, only presence of depressive symptoms at baseline was
significantly different between the two groups. Among the 103 patients at follow-up, 73
had screened positive for depressive symptoms at initial evaluation. But in 14 of these
73 participants, the depressive symptoms were not present when reassessed at six
weeks follow-up. The positive predictive value of depressive symptoms for predicting
depressive symptoms later on was 80.8% and the negative predictive value was 90.0%.

The logistic regression analysis is summarized in table 4.
Binary logistic regression analysis suggests that lower birth weight of the baby, lower
APGAR score at one minute and unemployed status were predictors of having depressive
symptoms at baseline. The model explained about 8.4% of the variance. A lower
haemoglobin level of the mother was the only independent predictor of follow-up status,
but the model was very weak (explained about 1.7% of the variance). When logistic
regression was conducted to find predictors of depressive symptoms at follow up,
presence of depressive symptoms at the initial assessment emerged as the only
independent predictor variable. The model was a good one with Nagelkerke R2 value of
0.626, explaining about 62.6% of the variance.

When cut-off scores of 13 were used instead of nine
in the validated Tamil version of EPDS, it was seen that 27.3% of the women had
significant depressive symptoms in the immediate postpartum period and 23.3% at the
six weeks follow-up. Logistic regression with the higher cut-offs also suggested that
depressive symptoms at baseline was the strong predictor of subsequent depressive
symptoms.

DISCUSSION

The present study suggests that about two thirds of the
women have significant depressive symptoms in the immediate postnatal period (within
first 24-48 hours after delivery). In the majority of such cases, the depressive symptoms
persisted at six weeks follow-up. Low baby weight, low APGAR score and unemployed
status predicted depressive symptoms at baseline. The strongest predictor of depressive
symptoms at follow-up was the presence of depressive symptoms at baseline.

The rate of depressive symptoms found in the study has
been substantially higher than other studies assessing postpartum depressive symptoms
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[9,16]. The rates have been higher than reported from other studies from India [17-19].
One of the reasons could be that the present study assessed women in the immediate
postpartum period still under the stress of labour. Certain other studies have also found
high rates of depressive symptoms in the first week after delivery [20-21], though
others have found low rates of depressive symptoms [22-23]. Another possibility for
lower scores is the lower cut-off of Tamil version of EPDS used in the present study [15].
The validated Tamil version suggests a lower cut-off core of nine as compared to the
score of 13 for the original English version. With the conservative higher cut-offs of 13
on post hoc analysis, only about one fourth of the participants had significant depressive
symptoms.

It was seen that a high proportion of patients who had
depressive symptoms in the immediate postpartum period continued to have depressive
symptoms at six weeks. As in other studies, our study has also found that immediate
postpartum depressive symptoms on the continuous scale of EPDS overall correlates
with the follow up scores [12-13]. The results are however, differed from a study that
found a substantial drop in rates of depressive symptoms at eight weeks follow-up14.
Similarly, a Canadian study suggests that only about 30 percent of those who have
significant depressive symptoms at baseline continue to have high scores at four to six
weeks of follow-up [13]. Though the women who followed up were similar to those who
did not in many of the characteristics, selective follow-up of those remaining depressed
cannot be ruled out.

In the present study, lower weight of the baby, poor
APGAR scores and unemployed status emerged as risk factors for postpartum depressive
symptoms. Lower birth weight and poor APGAR scores reflect poor health condition of
the baby that might have led to distress and depressive symptoms in the mother. Low
birth weight and infant distress may be an independent predictor of maternal depressive
symptoms even after adjusting for other variables [10,24-25]. Unemployed status also
predicted depressive symptoms in the present sample, possibly reflective of stress
related to financial difficulties. Another study had similar findings that noted full time
employment to be less frequently associated with depressive symptoms in the
postpartum period [26]. Contrary to some studies from the region, our study did not find
differences in rates of depressive symptoms according to gender of the new born
[18,27]. None of the women reported dissatisfaction with the gender of the newborn and
only two of the women had reported marital problems. There is a possibility of
considerable under-reporting of these. Alternatively, male child preference might not be
a major issue in this region, as census reports of a more favourable female to male ratio
than in other parts of the country [28].

The findings of the study should be interpreted in the light of
the limitations. The sample comprised only of women whose delivery was conducted at a
tertiary care hospital. The results cannot be generalized to primary care or community
setting. The sample was restricted to those who could read in Tamil and is not applicable
to illiterate population. The first assessment was conducted within 48 hours of delivery
and EPDS might have captured some symptoms immediately prior to the delivery.
However, other studies have also used EPDS within the first week of delivery and have
found it to be valid and useful. The present study also studied only selected variables
pertinent to the women undergoing a delivery, though an array of other potentially
relevant variables could have been studied. The depressive symptoms in the study
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reflect those rated as per EPDS and not based on a structured interview by a
psychiatrist. Finally, a limited sample of the participants followed up at the second
interview and there was substantial attrition. Despite the limitations, the study has the
strengths of using a well validated vernacular version of the most commonly used
postpartum depression screening scale. The study also recruited a large number of
women at the initial screening period. Though most studies have attempted to find out
presence of depressive symptoms about four to eight weeks postpartum, this study
assessed depressive symptoms in the immediate postpartum period. The immediate
postpartum period is a time when women are readily accessible for assessment and will
be in contact with the health care services, and thus close follow up of those at risk can
be instituted.

To conclude, the study suggests that postpartum depressive
symptoms seem to be present in a substantial proportion of postpartum women. Those
with financial distress or poor health condition of the baby are likely to report depressive
symptoms more frequently. These depressive symptoms seem to persist in a significant
proportion of those women who show depressive symptoms in the initial period. Hence
routine assessment of depressive symptoms in the postnatal period may help in early
detection and subsequently prompt intervention for these women.
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Table 1: Characteristics of baseline sample

Variable Overall sample (A) Sample with significant Sample without Comparison (B versus
N = 476 depressive symptoms (B) | significant depressive C) (significance)
N = 316 symptoms (C) N = 160

Age 23.6 (£3.0) 23.6 (£3.1) 23.7 (£2.9) U = 24805.5 (0.736)

Education Up to High school 348 (73.1%) 234 114 x* = 0.424 (0.515)
Above 128 (26.9%) 82 46

Employment Employed 61 (12.8%) 33 28 X° = 4.734 (0.030)*
Not employed/
homemaker 415 (87.2%) 283 132

Parity Primipara 301 (63.4%) 207 94 x> = 2.217 (0.136)
Multipara 174 (36.6%) 108 66

Mode of delivery Vaginal 461 (96.8%) 305 156 x? = 0.335 (0.563)
Caesarean 15 (3.2%) 11 4

Difficult pregnancy Yes 170 (35.7%) 15 155 x* = 0.694 (0.405)
No 306 (64.3%) 301 5

Twin pregnancy Yes 10 (2.1%) 10 0 X* = 5.172 (0.019)*
No 466 (97.9%) 306 160

Recent Hemoglobin level(just before delivery) 10.7 (£1.3) 10.6 (£1.4) 10.7 (£1.3) U = 24643.5 (0.819)

BMI (just before delivery) 22.5 (£3.3) 22.5 (£3.6) 22.6 (£2.6) U = 24390.5 (0.530)

APGAR score at 1 minute 7.9 (£0.5) 7.8 (£0.6) 8.0 (£0.3) U = 20683 (<0.001)*

APGAR score at 5 minutes 8.9 (£0.4) 8.8 (+0.5) 9.0 (£0.4) U = 20913 (<0.001)*

Baby’s weight at birth 2.8 (£0.5) 2.7 (£0.5) 2.9 (£0.4) U = 19877 (0.001)*

Iliness in infant Yes 30 (6.3%) 20 10 x* = 0.002 (0.966)
No 445 (93.7%) 295 150

Gender of infant Male 222 (46.6%) 149 73 x> = 0.100 (0.752)
Female 254 (53.4%) 167 87

Shown as mean (£ standard deviation) or frequency (percentages), BMI Body Mass Index

37




Table 2: Comparison of sample who followed up and who did not follow up

Variable Followed up Did not follow up Comparison
(N =103) (N = 373) (significance)
Age 23.8 (£3.1) 23.0 (£2.7) U = 16441 (0.024)*
Education Up to High school 71 (14.9%) 277 (58.2%) x> = 1.167 (0.280)
Above 32 (6.7%) 96 (20.2%)
Employment Employed 14 (2.9%) 47 (9.9%) x> = 0.071 (0.790)

Not employed/

89 (18.7%)

326 (68.5%)

homemaker
Parity Primipara 68 (14.3%) 233 (49.1%) x> = 0.398 (0.528)
Multipara 35 (7.4%) 139 (29.3%)
Mode of delivery Vaginal 101 (21.2%) 360 (75.6%) x> = 0.630 (0.541)
Caesarean 2 (0.4%) 13 (2.7%)
Difficult pregnancy Yes 3 (0.6%) 17 (3.6%) x> = 0.543 (0.587)
No 100 (21%) 356 (74.8%)
38 Twin pregnancy Yes 3 (0.6%) 7 (1.5%) x> = 0.421 (0.457)
No 100 (21%) 366 (76.9%)
Recent Hemoglobin level(just before delivery) 10.6 (£1.4) 10.9 (£1.0) U = 17433 (0.208)
BMI (just before delivery) 22.6 (£3.1) 22.3 (+£4.0) U = 18179.5 (0.405)
APGAR score at 1 minute 7.9 (£0.5) 7.9 (£0.4) U = 17785 (0.700)
APGAR score at 5 minutes 8.9 (£0.5) 8.9 (£0.4) U= 17954 (0.887)
Baby’s weight at birth 2.7 (£0.5) 2.8 (£0.4) U = 18557.5 (0.747)
Iliness in infant Yes 4 (0.8%) 26 (5.5%) x> = 1.315 (0.251)
No 99 (20.8%) 346 (72.8%)
Gender of infant Male 53 (11.1%) 169 (35.5%) x> = 1.226 (0.268)
Female 50 (10.5%) 204 (42.9%)
EPDS Score baseline 10.2 (£4.0) 10.4 (£3.8) t = 0.543 (0.588)
EPDS Score above cut-off at | Yes 73 (15.4%) 243 (51.2%) x> = 1.186 (0.276)
baseline
No 30 (6.3%) 130 (27.3%)

Shown as mean (£ standard deviation) or frequency (percentages), BMI Body Mass Index, EPDS Edinburgh Postnatal Depression Scale
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Table 3: Comparison of those with depressive symptoms and those without depressive symptoms who came at follow up (N=103)

Variable Depressive symptoms Depressive symptoms Comparison (significance)
present above cut-off at not present above cut-off
6 week follow up at 6 week follow up
(N =62) (N = 41)
Age 23 (£2.7) 23 (£2.8) U = 1258 (0.930)
Education Up to High school 44 (42.7%) 27 (26.2%) x> = 0.301 (0.583)
Above 18 (17.5%) 14 (13.6%)
Employment Employed 9 (8.7%) 5 (4.9%) x> = 0.113 (0.737)
Not employed/
homemaker 53 (51.5%) 36 (35%)
Parity Primipara 41 (39.8%) 27 (26.2%) x> = 0.001 (0.977)
Multipara 21 (20.4%) 14 (13.6%)
Mode of delivery Vaginal 61 (59.2%) 40 (38.8%) x> = 0.088 (1.000)
Caesarean 1(1.0%) 1(1.0%)
Difficult pregnancy Yes 0 (0%) 3 (2.9%) x> = 4.673 (0.060)
No 62 (60.2%) 38 (36.9%)
Twin pregnancy Yes 1 (1%) 2 (1.9%) x> = 0.930 (0.262)
No 61 (59.2%) 39 (37.9%)
Recent Hemoglobin level(just before delivery) 10.9 (1) 10.9 (+1) U= 1192 (0.741)
BMI(just before delivery) 22.5 (£4.5) 22 (£2.9) U=1116.5 (0.298)
APGAR score at 1 minute 7.9 (£0.5) 7.9 (£0.2) U=1113(0.276)
APGAR score at 5 minutes 8.9 (£0.4) 8.9 (£0.2) U=1112 (0.270)
Baby’s weight at birth 2.7 (£0.5) 2.8 (£0.4) t = 1.205 (0.131)
Iliness in infant Yes 2 (1.9%) 2 (1.9%) x> = 0.180 (1.000)
No 60 (58.3%) 39 (37.9%)
Gender of infant Male 31 (30.1%) 22 (21.4%) x> = 0.132 (0.716)
Female 31 (30.1%) 19 (18.4%)
EPDS Score above cut-off at | Yes x> = 44.508 (<0.001)*
baseline 59 (57.3%) 14 (13.6%)
No 3 (2.9%) 27 (26.2%)

39




40

Table 4: Logistic regression analysis results

Predictors of depression at baseline (N = 476)

Variables B Exp (B) Odds ratio (Wald) Significance | CI for Exp (B)

Weight of the baby -0.573 0.564 5.769 0.016 0.161 to 0.658
APGAR score at 1 minute -1.124 0.325 9.757 0.002 0.297 to 0.919
Employed -0.649 0.523 5.082 0.024 0.353 to 0.900

Model characteristics: Nagelkerke R? = 0.084, Correct classification = 68.3%

Predictors of follow up (N = 476)

Variables

B

Exp (B)

Odds ratio (Wald)

Significance

CI for Exp (B)

Hemoglobin level of mother

0.206

1.229

4.713

0.030

1.020 to 1.481

Model characteristics: Nagelkerke R?> = 0.017, Correct classification = 78.4%

Predictors of depression at follow up (N = 103)

Variables

B

Exp (B)

Odds ratio (Wald)

Significance

CI for Exp (B)

Depressive symptoms at
baseline

0.766

2.151

23.413

<0.001

1.577 to 2.934

Model characteristics: Nagelkerke R?> = 0.626, Correct classification = 85. 4%
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